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We searched MEDLINE, Cumulative Index to
Nursing and Allied Health (CINAHL), Educational Resources
Information Center (ERIC), Public Affairs Information Service
(PAIS), Industrial and Labor Relations Review (ILLR), PsychInfo,




We included observational studies that
reported original data, measured literacy with any valid instru-
ment, and measured one or more health outcomes. Two





One reviewer abstracted data from each
article into an evidence table; the second reviewer checked
each entry. The whole study team reconciled disagreements
about information in evidence tables. Both data extractors
independently completed an 11-item quality scale for each





We reviewed 3,015 titles and abstracts and
pulled 684 articles for full review; 73 articles met inclusion
criteria and, of those, 44 addressed the questions of this report.
Patients with low literacy had poorer health outcomes, includ-
ing knowledge, intermediate disease markers, measures of
morbidity, general health status, and use of health resources.
Patients with low literacy were generally 1.5 to 3 times more
likely to experience a given poor outcome. The average quality
of the articles was fair to good. Most studies were cross-sectional
in design; many failed to address adequately confounding and




Low literacy is associated with several adverse
health outcomes. Future research, using more rigorous
methods, will better define these relationships and guide




health literacy; health outcomes; systematic
review.
 




ow literacy is common in the United States. In 1993,
the National Adult Literacy Study reported that 90
million adult Americans scored in the lowest 2 levels of a
5-level scale intended to assess the degree of proficiency





score at the lowest 2 levels have difficulty integrating infor-
mation from complex texts or documents and performing




In the 1990s, evidence began to emerge about the preva-
lence of low literacy in health care settings and its adverse




 In February 1999, the
American Medical Association (AMA) Council on Scientific
Affairs recommended the allocation of federal and private




Researchers and policy makers often use the phrase
“health literacy” to describe a set of skills needed to
function in the health care environment. To date, however,
research in this area has focused on the relationship
between reading ability and a variety of health out-
comes. In most cases, reading ability was measured
with one of three instruments (Table 1). No studies have





In 2003, at the AMA’s request, the Agency for
Healthcare Research and Quality (AHRQ) commissioned a
systematic review and analysis from the RTI International-
University of North Carolina Evidence-based Practice Center
(RTI-UNC EPC) on the evidence for the etiologic relationship
between literacy and health outcomes and the effectiveness
of interventions to mitigate the impact of low literacy.
The full evidence report, available at www.ahrq.gov, was
intended to inform clinical practice and health policy





 This article summarizes the etiologic
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Assessment Type of Score
Health 










1. Continuous score 
2. Grade level 
No Offers two equivalent alternate 
test forms, to be used 
individually or in 
combination for 
comprehensive test results. 
Can be used for persons 
ages 5 to 75 years. Standard 
scores and percentiles 
compare individual 
performance with that of 
others of the same age. 
Length about 10 minutes.
Content: compared to 




















Does not test 
comprehension. 
Words not chosen 















1. Continuous score 
2. Grade level 
Yes Designed to be used in public 
health and primary care 
settings to identify patients 
with low reading levels. 
Provides reading estimates 
for patients who read below 
a 9th grade level. Length 
about 2 to 3 minutes.
Content: words taken from 
patient education 
materials or forms. 




















Does not test 
comprehension. 
Only relies on word 
recognition. Does 
not measure ability 
above 9th grade 
level. Not available 
in Spanish.














1. Continuous score 




(individuals will often 
be unable to read and 
interpret health texts), 
marginal (individuals 
will often have 
difficulty reading and 
interpreting health 
texts), and adequate 
(individuals will be able 





Yes Used to measure functional 
health literacy—both 
numeracy and reading 
comprehension—using 
health-related materials. 
Available in Spanish and 
English. Length about 20 to 
25 minutes. Also available in 





that only uses two reading 
comprehension passages 
(about 5 to 10 minutes).
Content: used actual 
hospital medical 
instructions for the 
items. Criterion: 
compared to REALM and 

















Difficult to sort out 
score from 
“numeracy” from 








 The PIAT is the Peabody Individual Achievement Test-Revised, a standardized instrument to measure achievement in reading, mathematics, spelling, and general information. When used




 The Cloze method uses prose writing and deletes every fifth to seventh word and asks the respondent to fill in the missing word. The TOFHLA modifies this approach by giving respondents










To develop a plan for the systematic review, we con-
ducted two conference calls including the research team




The TEAG is a group of 8 researchers and practitioners
considered expert in the field of literacy and health. They
served as advisors for this report. Based on the AHRQ’s
initial commission and the TEAG’s advice, we constructed




We examined the following key questions:
1. Are literacy skills related to the use of health care services?
2. Are literacy skills related to health outcomes?
3. Are literacy skills related to the costs of health care?
4. Are literacy skills related to disparities in health out-
comes according to race, ethnicity, culture, or age?
 
Inclusion and Exclusion Criteria
 
Based on the key questions, we generated a list of
inclusion and exclusion criteria (Table 2). We limited
studies to those with outcomes related to health and health
services and measurement of literacy skills with a valid
instrument. We defined a valid instrument as one that had
previously been used in a published study or compared
with other published instruments. Instruments with a high
level of face validity that were validated in the study in
question were allowed. Studies were not systematically
excluded if they measured other aspects of literacy (writing
or listening), but no studies were found to address these
other categories. To ensure that the studies reviewed were
relevant to current practice in the United States, we decided
to restrict our search to more current literature (1980 pub-
lication to the present) and to studies conducted in devel-
oped countries. Because much of the research on literacy
and health has focused on understanding health informa-
tion, we included studies on the relationship between literacy
and health knowledge pertaining to health care services
and health outcomes.
 
Literature Search and Retrieval Process
 
Databases and Search Terms.
 
We searched 7 databases
listed in Table 3 using the following key words: literacy,
numeracy, WRAT, Wide Range achievement, rapid estimate
of adult, TOFHLA, test of functional health, reading ability,
and reading skill. For databases that we expected to cover
a variety of literacy issues, we used only the term “health
literacy” to limit our search results. To identify additional
relevant literature, we reviewed the National Library of




and the Annotated Bibliographies at the Harvard School





We also solicited articles from experts in the field, including
the TEAG.
 
Article Selection and Review.
 
One reviewer initially evaluated
abstracts for inclusion or exclusion. If that reviewer con-
cluded the article should be included, we retained it for full
article review; if he or she thought the article should be
excluded, a second reviewer examined the abstract. In the
next phase, two authors reviewed the remaining full articles.
If both reviewers agreed that an article did not meet inclu-
sion criteria, the article was excluded from further analysis.
Disagreements were reconciled by the entire study team. For
the articles that met inclusion criteria, the first reviewer (MPP,
SS, or DAD) initially entered data from an article into the
evidence table and the second reviewer (NDB) checked each
article and edited all table entries for accuracy and consistency.





All races, ethnicities, and cultural groups.
Patients of all ages and caregivers whose primary language 
is the same as that of the health care provider and/or 
intervention.
Study settings and geography
Studies conducted in the developed world including North 
America, Australia, New Zealand, Japan, and Europe.
Time period




Excluded were articles accepted for publication before 
appearance in the journal, articles in the so-called gray 
literature, and articles we could not obtain during the 
review period.
Admissible evidence (study design and other criteria)
Original research studies that provided sufficient detail 
regarding methods and results to enable use and 
adjustment of the data and results.
Eligible study designs included:
Observational studies: prospective and retrospective cohort 
studies, case-control studies, and cross-sectional studies.
Relevant outcomes must be able to be abstracted from data 
presented in the papers.
Single case reports or small case series (fewer than 10 
subjects) were excluded.
Other study exclusion criteria included studies:
Of dyslexia and dementia;
With no original data;
With no health outcomes;
With an outcome limited to satisfaction or likeability of one 
intervention material compared to another;
That measured outcome only by a Cloze test of 
comprehension (but studies that used literacy 
measurements that included a Cloze test were retained);
Did not measure literacy in study participants; and 
Concerning the basic experimental science of reading ability 
(e.g., studies of brain function including results from 








The two abstractors or the entire study team reconciled all
disagreements about information in the evidence tables.
 
Evaluation of Quality and Strength of Evidence
 
Rating the Quality of Individual Articles.
 
We assessed the





 We graded each study according to the ade-
quacy of study population, comparability of subjects, validity
and reliability of the literacy measurement, maintenance
of comparable groups, appropriateness of the outcome
measurement, appropriateness of statistical analysis, and
adequacy of control of confounding.
We converted our quality ratings for each item into













a composite rating for each study, giving each item equal
weight; we excluded items judged not applicable based
on study design. We totaled the score for each evaluator
and then averaged the results for applicable elements.
We reconciled ratings in which one rater provided a score
for the item and the second said the item was not applicable.
Although our rating scale is based on the best available
evidence for this type of assessment, it should be inter-




AHRQ staff and a wide array of clinicians, researchers,
representatives of professional societies, and potential
users reviewed the draft evidence report. The EPC authors
revised the report, where appropriate, taking these external




Table 3 shows the full search results. Of the 73 articles
that met eligibility criteria, 44 articles informed the key
questions for this paper. The main reasons for exclusion were
no original data (48% of articles), no health outcome (34% of
articles), and no measure of literacy (10% of articles). Study
designs included cross-sectional studies (32), cohort studies
(9), case-control studies (2), and retrospective case series (1).
The number of participants enrolled ranged from 34
to 3,260. Most studies presented descriptive information
on participants’ age, ethnicity, and education; about half
reported participants’ income levels. Sixteen studies included
information about the participants’ insurance status, but
only 4 included insurance in a multivariate analysis.
Literacy was most often measured with the Rapid


























MEDLINE* 2,065 2,065 1,599 466 399 67
CINAHL 
Literacy, numeracy  932  633  446 187 183 4
PsychInfo
Health literacy  45  20  13 7 6 1
ERIC 
Health literacy  25  23  8 14 14 0
Ageline 
Health literacy  13  9  4 5 5 0
Cochrane 
Library Literacy  8  0  0 0 0 0
PAIS 
Health literacy  49  0  0 0 0 0
ILRR 
Health literacy  0  0  0 0 0 0
NLM Current Bibliographies 
in Medicine-Health Literacy  479  177  177 0 0 0
Harvard School of Public 
Health, Department of 
Health Literacy Studies  241  83  83 0 0 0
Expert Additions  11  5  0 5 4 1
totals 3,868 3,015 2,330 684 611 73
* Key word search: literacy, numeracy, WRAT, Wide Range achievement, rapid estimate of adult, TOFHLA, test of functional health, reading
ability, reading skill.
WRAT, Wide Range Achievement Test; TOFHLA, Test of Functional Health Literacy in Adults; CINAHL, Cumulative Index to Nursing and Allied
Health; ERIC, Educational Resources Information Center; PAIS, Public Affairs Information Service; ILRR, Industrial and Labor Relations Review;








Test of Functional Health Literacy in Adults (TOFHLA or




 or the Wide Range
Achievement Test (WRAT, 6), and characteristics of these




 The range and dis-
tribution of literacy levels varied widely among studies.
Research teams usually analyzed literacy as a categorical
variable but tended to use different cutoff levels.
Table 4 summarizes all identified and included studies
and their findings. Of the 44 studies, we graded 25 as good,
16 as fair, and 3 as poor. We generally focus on the good-
quality studies here, but when no good-quality study was
performed, we discuss the available evidence.
 
Relationship Between Reading Ability and 
Knowledge Outcomes
 
Sixteen studies measured the relationship between
reading ability and knowledge of health outcomes or









 In general, these studies found a positive
and significant relationship between reading ability and
participants’ knowledge of these health services or health









Relationship Between Reading Ability and the Use 




One good-quality cross-sectional study
found no statistically significant relationship between lit-
eracy and number of self-reported health care visits after




One small, fair-quality cross-sectional study reported that
lower literacy patients had 3 times the number of out-







Two studies evaluated the rela-





 In a good-quality cross-sectional
study, Scott et al. found that, after controlling for age, gender,
race, education, and income, Medicare enrollees with lower
literacy had a greater odds of never having had a Pap smear
(odds ratio [OR], 1.7; 95% confidence interval [CI], 1.0 to 3.1)
and not having a mammogram in the past 2 years (OR,




In the same study by Scott et al., patients with lower
literacy were more likely to report not receiving influenza
(OR, 1.4; 95% CI, 1.1 to 1.9) and pneumococcal immuni-
zations (OR, 1.3; 95% CI, 1.1 to 1.7) compared to patients







Two good-quality prospective cohort stud-
ies showed, in adjusted analyses, that a lower literacy level





 The odds of hospitalization at a public
hospital over 1 year were 1.69 times higher (95% CI, 1.13
to 2.53) for patients with lower literacy than for patients
with higher literacy, after adjusting for age, gender, race,
health status, receiving financial assistance, and health




 In the second study,
the odds of being hospitalized among Medicare enrollees
were 1.29 times higher (95% CI, 1.07 to 1.55) for patients
with lower literacy than for patients with higher literacy
after adjusting for age, gender, race/ethnicity, language,









Two good-quality studies evaluated the relation-





 Two fair-quality studies evaluated




Both Golin et al. and Kalichman et al. measured adher-
ence to antiretroviral therapy for HIV infection in good-quality
studies. Golin et al. measured adherence prospectively over
48 weeks using electronic bottle caps, pill counts, and

















 = .88), and did not perform multi-
variate analyses. Kalichman et al. measured self-reported
adherence in 184 patients; lower literacy was associated
with a greater odds of poor adherence (OR, 3.9; 95% CI,
1.1 to 13.4), defined as recall of missing any dose during




 after adjustments for race, income,




One good-quality cross-sectional study
found that asthma patients with higher literacy had better
metered dose inhaler technique based on measuring the
number of steps performed correctly (difference in number





 Analyses were adjusted for education and whether









evaluated the relationship between literacy and smoking.
The best study was a cross-sectional study that evaluated
the relationship between literacy and smoking practices
among 600 pregnant women. The investigators found no
difference in the unadjusted rates of smoking according to














evaluated behavior problems of children or adolescents.
Davis et al. studied 386 adolescents from low-income
neighborhoods and found that, after controlling for age, race,
and gender, youth who were more than 2 grades behind
expected reading level (Slosson Oral Reading Test) were
more likely than others to carry a weapon, take a weapon
to school, miss school because it was unsafe, and be in a
physical fight that required medical treatment than youth










Table 4. Published Studies Evaluating the Relationship Between Literacy and Health Outcomes
 
 


























REALM/9th grade Acceptable knowledge of cervical 
cancer screening



























WRAT/continuous Comprehension of emergency 
department discharge 
instructions















S-TOFHLA/IMA Knowledge of hypertension 
Knowledge of diabetes







S-TOFHLA/IMA Knowledge about reproductive 
health





TOFHLA RC only/80% 
correct






TOFHLA RC only/80% 
correct











TOFHLA RC only/85% 
correct
HIV patient knows CD4 count 
HIV patient knows viral load







WRAT/continuous Understanding of 
informed consent














REALM/continuous Knowledge of discharge 
instructions





































Scott et al.33 S-TOFHLA/IMA Never had influenza vaccine LL OR 1.4 [1.1 to 1.9] G
Never had pneumococcal vaccine LL OR 1.2 [1.1 to 1.7]
No mammogram in past 2 years LL OR 1.5 [1.0 to 2.2]
Never had a Pap smear LL OR 1.7 [1.0 to 3.1]
Fortenberry et al.34 REALM/9th grade Appropriate screening for 
gonorrhea
HL OR 1.36 [1.02 to 1.93] F
Adherence
Golin et al.38 S-TOFHLA/continuous Adherence to antiretroviral 
therapy
No relationship (r = −.01) G
Kalichman et al.37 TOFHLA RC/85% correct Nonadherent to antiretroviral 
therapy
LL OR 3.9 [1.1 to 13.4] G
Frack et al.39 Cloze procedure/
continuous
Compliance with research 
follow-up appointments
Slightly lower literacy in the 
noncompliers
F





Williams et al.23 REALM/grade categories MDI skills LL score lower on MDI skills G
Smoking
Arnold et al.21 REALM/continuous Smoking rates No difference in smoking rates G
Hawthorne42 Not specified Preteenage tobacco use LL more likely to use tobacco F
Fredrickson et al.41 WRAT/continuous Rate of parental smoking Rate of 
breastfeeding Lack of private 
health insurance
LL more likely to smoke LL 
less likely to breastfeed LL less 
likely to have private health 
insurance 
P
1234 DeWalt et al., Literacy and Health Outcomes: Systematic Review JGIM
 
Child and Adolescent Behavior
Davis et al.43 Slosson Oral Reading Test/
2 grades behind
Adolescent gun carrying 
Adolescent fighting
LL OR 2.6 [1.1 to 6.2] LL OR 3.1 
[1.6 to 6.1]
G
Stanton et al.44 Burt Word Reading 
Test/continuous
Problem behavior in children LL more likely to have problem 
behavior
F
Hawthorne42 Not specified Preteenage alcohol use LL more likely to use alcohol F
Breastfeeding
Kaufman et al.45 REALM/9th grade Percent breastfeeding for 
2 months or more
LL calculated RR 0.4 F
Fredrickson et al.41 WRAT/continuous Rate of breastfeeding LL less likely to breastfeed P
Biochemical and Biometric Health Outcomes
Diabetes
Schillinger et al.47 S-TOFHLA/IMA Poor control of type 2 diabetes LL OR 2.03 G
Williams et al.22 TOFHLA/IMA Control of diabetes LL had higher A1C, but not 
statistically significant
G
Ross et al.46 National Adult Reading 
Test/continuous
Parental literacy and child 
diabetes control




Williams et al.22 TOFHLA/IMA Control of hypertension No relationship G
Battersby et al.48 Schonell Graded Word 
Reading Test/continuous




TOFHLA RC/80% correct Undetectable HIV viral load 
CD4 cell count <300
HL OR 6.2 [2.1 to 18.5] LL OR 




TOFHLA RC/85% correct Self-reported undetectable 
viral load
No relationship F
Kalichman et al.28 TOFHLA RC/80% correct Self-reported undetectable 
viral load CD4 cell count
HL OR 2.9 [1.1 to 8.1] 
No relationship
F
Disease Prevalence, Incidence, and Mortality
Depression
Gazmararian et al.51 S-TOFHLA/IMA Prevalence of depression LL OR 1.2 [0.9 to 1.7] G
Zaslow et al.50 Test of Applied Literacy 
Skills/level 1 or 2 = low
Prevalence of depression LL calculated OR = 2 G
Gordon et al.32 REALM/9th grade Anxiety and depression LL calculated RR = 1.4 F
Kalichman and 
Rompa49
TOFHLA RC/85% correct Symptoms of depression LL more likely to have depressive 
symptoms
F
TenHave et al.20 CARDES/3 categories Depression score LL had higher depression scores P
Arthritis




Andrasik et al.53 WRAT/continuous Migraine headaches in children No relationship F
Prostate Cancer
Bennett et al.54 REALM/6th grade Late stage of presentation with 
prostate cancer
LL OR 1.6 [0.8 to 3.4] G
Global Health Status
Weiss et al.57 Test of Adult Basic 
Education/4th grade
General health status 
(Sickness Impact Profile)
LL had worse scores G
Baker et al.31 TOFHLA/IMA Self-reported poor health status LL OR 1.7 to 2.2 G
Gazmararian et al.3 S-TOFHLA/IMA Self-reported fair/poor 
health status
LL calculated RR 1.5 G
Sullivan et al.56 Questionnaire Literacy 
Screen/pass-fail
General health status (SF-36) No relationship G
Costs of Health Care
Weiss et al.57 Instrument for the 
Diagnosis of Reading/
grade levels
Medicaid charges No relationship G
Disparities in Health Outcomes
Bennett et al.54 REALM/6th grade Odds of late-stage disease when 
diagnosed with prostate cancer 
Black patients versus white 
patients
Unadjusted calculated OR 1.7 
[1.0 to 3.2] After adjusting for 
literacy, OR 1.4 [0.7 to 2.7]
G
LL, lower literacy; HL, higher literacy; RR, relative risk; OR, odds ratio; G, good; F, fair; P, poor; REALM, Rapid Estimate of Adult Literacy in
Medicine; TOFHLA, Test of Functional Health Literacy in Adults; S-TOFHLA, Short-TOFHLA; TOFHLA RC, TOFHLA reading comprehension
only; WRAT, Wide Range Achievement Test; CARDES, Cardiovascular Dietary Education System; IMA, inadequate, marginal, adequate; MDI,
metered dose inhaler; ADL, activities of daily living.
Reference Instrument/Cut-points Outcome Literacy Relationship Quality
Table 4. Continued
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One fair-quality45 and 1 poor-quality41 study found
that mothers with better reading skills were more likely to
breastfeed their children.
Diabetes. Three good-quality cross-sectional studies
assessed the relationship between reading ability and
diabetes outcomes.22,46,47 Ross et al. found no important
correlation between WRAT scores for children ages 5 to 17
years with type 1 diabetes and glycemic control (r = .1,
unadjusted).46 However, the parent’s score on the National
Adult Reading Test (NART) was correlated with the child’s
glycemic control (r = .28; P = .01) even after adjusting for
the age and gender of the child, duration of diabetes, daily
insulin dose, the child’s literacy score, and social class.
Williams et al. found that A1C levels were somewhat
higher among those with lower literacy than those with
higher literacy, but the difference was not statistically sig-
nificant (8.3% vs 7.5%; P = .16) and they did no adjusted
analyses.22 Additionally, A1C values were available for only
48% of the sample because the study was designed to
assess diabetes knowledge.
Schillinger et al. measured the relationship between
reading ability and glycemic control or self-reported diabetes
complications among 408 patients from a public hospital
internal medicine or family practice clinic and controlled
for age, race/ethnicity, gender, education, language, in-
surance, depressive symptoms, social support, diabetes
education, treatment regimen, and diabetes duration.47
Among patients with low literacy (n = 156), 20% had “tight”
glycemic control (A1C < 7.2), compared with 33% of those
with higher literacy (n = 198) (adjusted OR, 0.57; P = .05).
In adjusted models, patients with lower literacy were
also more likely than those with higher literacy to report
retinopathy (OR, 2.33; 95% CI, 1.2 to 4.6) and cerebro-
vascular disease (OR, 2.71; 95% CI, 1.1 to 7.0). Statistically
significant relationships were not found for lower extremity
amputation (OR, 2.48; 95% CI, 0.74 to 8.3), nephropathy
(OR, 1.71; 95% CI, 0.75 to 3.9), or ischemic heart disease (OR,
1.73; 95% CI, 0.83 to 3.6), although the lack of statistical
significance may be attributable to the rarity of these
events, because the magnitude of association was similar.
Hypertension. Two good-quality studies evaluated the
relationship between reading ability and hypertension.22,48
One used a cross-sectional design; the other, a case-control
design. Neither identified an independent relationship
between reading ability and presence or control of hyper-
tension. In a bivariate comparison, Williams et al. found
that patients with low literacy had higher systolic blood
pressures than those with higher literacy (155 mm Hg vs
147 mm Hg; P = .04; n = 408).22 However, after adjusting
for age they found no relationship.
In a study by Battersby et al., patients with hyper-
tension did not have statistically significant differences in
literacy scores compared with their age-, race-, and gender-
matched controls without hypertension (n = 180) (Schonell
graded word reading test: cases 78.4, controls 81.3).48
HIV Infection. Three fair-quality cross-sectional studies
evaluated the relationship between reading ability and con-
trol of HIV infection.27,28,49 These studies, which were all
performed by the same research group, reported on differ-
ent outcomes in an overlapping sample of HIV-positive
patients in Atlanta, Georgia. The studies had mixed results:
some results confirmed a relationship, others did not.
Depression or Other Emotional Conditions. Two good-quality
cross-sectional studies,50,51 2 fair-quality cross-sectional
studies,32,49 and 1 poor-quality cross-sectional study20
evaluated the relationship between reading ability and
depression and found mixed results. One additional fair-
quality cross-sectional study evaluated reading ability and
“emotional balance.”52 All these studies used self-report
questionnaires to measure depression; 2 evaluated depres-
sion in the context of specific chronic diseases (rheumatoid
arthritis32 and HIV infection49).
The largest good-quality study assessed depression
among Medicare managed care patients using the Geriatric
Depression Scale.51 This study found an unadjusted OR of
being depressed of 2.7 (95% CI, 2.2 to 3.4) for those people
with lower literacy compared to those with higher literacy
as assessed by the S-TOFHLA. However, after adjusting for
demographic, social support, health behavior, and health
status factors, the adjusted OR of 1.2 (95% CI, 0.9 to 1.7)
was much smaller and no longer statistically significant.
In this case, adjustment for health status may have effaced
a true relationship (overadjustment) because depression is
known to affect health status directly.
Another good-quality study found in unadjusted ana-
lysis that women who had lower literacy skills were more
likely to be depressed than women with higher literacy
skills (estimated relative risk = 1.60; 95% CI, 1.21 to
2.12).50 No relationship was detected between women’s
literacy and depression or antisocial behavior among their
children (P > .10).
The three lower-quality studies support a modest
relationship between reading ability and depression.20,32,49
Arthritis and Functional Status. One fair-quality cross-
sectional study of 123 consecutive patients with rheuma-
toid arthritis found no relationship between functional
status and reading ability.32
Migraine. One fair-quality case-control study evaluated the
relationship between reading ability (WRAT) and migraine
headaches. There was no difference in the reading levels
of the 32 children with migraine headaches and the 32
control children without migraine headaches.53
Prostate Cancer Stage. One good-quality cross-sectional
study evaluated the relationship between reading ability
and stage of presentation of prostate cancer.54 Men with
poorer reading ability (n = 66) were more likely to present
with late-stage prostate cancer than those with better read-
ing ability (n = 146) (55% vs 38%; P = 0.022; calculated
1236 DeWalt et al., Literacy and Health Outcomes: Systematic Review JGIM
OR, 2.0; 95% CI, 1.1 to 3.7). After adjusting for race, age,
and location of care, the investigators found that the rela-
tionship between literacy and stage of presentation was
smaller and no longer statistically significant (OR, 1.6; 95%
CI, 0.8 to 3.4), suggesting important confounding between
race and literacy in this population.
Global Health Status Measures. Four good-quality cross-
sectional studies evaluated the relationship between reading
ability and a global health status measure (Table 4).3,31,55,56
Three studies found an association between poorer reading
ability and poorer health status3,31,55; the fourth found no
relationship.56
Weiss et al. assessed global health status using the
Sickness Impact Profile (SIP) in a group of relatively young
participants (mean age 29 years).55 After adjusting for age,
gender, ethnicity, marital status, insurance status, occupation,
and income, people who scored below the fourth grade level
on the Test of Adult Basic Education and Mott Basic
Language Skills Program scored worse on the SIP (10.4 vs
6.0; P = .02).
Baker et al. examined self-reported health status
among 2,659 patients at 2 public hospitals by asking
whether their health was excellent, good, fair, or poor.31
After controlling for age, gender, race, and socioeconomic
indicators, they found that patients with lower literacy had
about 2 times the odds of reporting poor health compared
to patients with higher literacy. Gazmararian et al. also
examined the relationship between literacy and self-reported
health status. They queried 3,260 patients enrolled in a
Medicare managed care health plan about their health sta-
tus using the same question. In their bivariate comparison,
patients with lower literacy were more likely to self-report
fair or poor health than patients with higher literacy (43%
vs 20%; P < .001).3
In contrast, Sullivan et al. measured general health
status among patients with type 2 diabetes using the
Medical Outcomes Study Short Form-36 (SF-36)56; they
assessed literacy using the Questionnaire Literacy Screen
(QLS), which was being developed at the time of the study.
In an unadjusted analysis, they found no difference in
scores on the SF-36 according to whether the subject
“passed” or “failed” the QLS.
Relationship Between Reading Ability and Costs of 
Health Care
One study of good quality examined the relationship
between reading ability and cost of health care.57 It found
no relationship between literacy and Medicaid charges
gathered from Medicaid records (r2 = .0016; P = .43). In sub-
group analyses examining inpatient care, outpatient care,
and emergency care, the investigators did not identify any
relationship between literacy and charges. Most patients
in this study enrolled in Medicaid because of pregnancy
rather than medical need or medical indigence. A sub-
sequent statistical analysis of nonpregnant patients (n = 74)
found that the 18 patients with a reading level at or below
third grade had higher mean Medicaid charges than the
56 who read above the third grade level ($10,688 vs $2,891;
P = .025).58
Disparities in Health Outcomes or Health Care 
Service Use
Only one good-quality cross-sectional study directly
examined the role of reading ability as a mediator of
disparities in health outcomes or health care service use.
In this study, black patients were significantly more likely
than white patients to present with late-stage prostate can-
cer (unadjusted 49.5% vs 35.9%; P = .045; calculated OR,
1.7; 95% CI, 1.0 to 3.2).54 After adjustments for literacy,
age, and location of care, the odds ratio was smaller and
no longer statistically significant (OR, 1.4; 95% CI, 0.7 to
2.7). The authors suggest that literacy may be mediating
some of the racial difference in stage of presentation for
prostate cancer. As noted earlier in the results, literacy
was also not statistically significant after adjustment for
covariates.
DISCUSSION
Based on the published data identified by our system-
atic review, reading ability is related to knowledge about
health and health care, hospitalization, global measures of
health, and some chronic diseases. People who read at
lower levels are generally 1.5 to 3 times more likely to have
an adverse outcome as people who read at higher levels.
We found less information on the relationship between
literacy and health care costs and the role of literacy in
mediating disparities in health outcomes according to
race, ethnicity, culture, or age.
Although our review examines the same topic as pre-
vious reviews,4,59 our approach has several advantages. We
have applied a more rigorous approach to identifying rel-
evant studies using inclusive search terms but also apply-
ing stricter inclusion criteria. We also assessed the quality
of available research. We carefully examined strategies for
controlling for confounding to determine where bias might
be responsible for conflicting evidence. Given our system-
atic approach, we could better examine the effects of poten-
tial confounders on the relationship between literacy and
health outcomes and generate hypotheses about how
literacy exerts its effects.
Analyzing the Relationship Between Literacy and 
Health Outcomes
Studying the relationship between reading ability and
health is important for three reasons: to understand better
the true etiology of poor health outcomes; to identify a
potential clinical marker of patients at risk for poor out-
comes; and to inform the development of interventions. In
this review, we have focused on understanding etiology.
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A key aspect of understanding the true etiologic rela-
tionship between reading ability and health is the analysis
of confounding factors. If researchers do not appropriately
address confounders, they risk misestimating the inde-
pendent relationship between reading ability and poor health,
leading to faulty conclusions and policy decisions, includ-
ing ineffective interventions. For example, reading ability
may be associated with a lack of health insurance or pov-
erty, both of which affect health outcomes. If investigators
do not address those variables in their analysis, the reported
independent relationship between literacy and outcomes
may be inaccurate. However, overadjustment (adjusting for
variables that are actually in the pathway from low reading
ability to adverse health) can also cause misestimation.
Two studies in our review exemplify the complexity of
evaluating confounding in this body of literature.51,54 In
their study evaluating the relationship between reading
ability and depression, Gazmararian et al. found an impor-
tant bivariate relationship before adjusting for confounders;
after adjusting for health status, the relationship became
weaker and was not statistically significant.51 However,
because depression itself is related to worse health status,
adjusting for health status in analysis may not lead to a
better (unbiased) estimate of the relationship between reading
ability and depression.
Bennett et al. found that stage of presentation of pros-
tate cancer was related to both reading ability and race in
2 different bivariate analyses.54 When both variables were
put into a single model, the magnitude of the relationship
to stage of presentation became smaller for both variables.
One might interpret this finding as showing that literacy
mediates part of the relationship between race and stage
of presentation, but an effect of race mediating part of the
relationship between literacy and health outcomes is an
equally plausible explanation.
Measurement of Literacy
From the available evidence in our review, we cannot
say that one instrument measures the skills necessary
for functioning in a health care environment better than
another, or that one instrument predicts health outcomes
better than another. In fact, the high correlation (r = .74
to .88) between the various instruments suggests that they
measure essentially the same underlying construct.11,12
Although most studies used well-validated instruments, we
did not systematically evaluate the evidence of literacy
instrument validation other than for the WRAT, REALM,
and TOFHLA. We also included 2 studies20,56 that used new
or incompletely validated instruments and 1 study that did
not identify the instrument used.42 Including these studies
allows the reader to see how researchers are taking novel
approaches toward understanding the connection between
literacy and health without compromising our overall
conclusions.
Analysts can study each of these instruments as
a continuous measure or categorized into literacy levels.
Cut-points for categories varied across the studies, but the
relationship between literacy and health outcomes remained
stable. For many outcomes, literacy probably acts like a
continuous variable, with better outcomes for higher liter-
acy regardless of the cut-point. For some outcomes, how-
ever, literacy may have a threshold effect, meaning that a
certain level of literacy is needed for a good outcome and
higher literacy beyond the threshold has no added benefit.
Future research should investigate such thresholds further.
Limitations of This Systematic Review
Our systematic review should be interpreted in the
context of several limitations. As with all systematic reviews,
its findings reflect the quality of the published literature.
The limitations in the available studies include use of a wide
variety of reading measures and cut-points for analysis,
making comparisons between studies difficult; predominance
of cross-sectional study designs, which leads to inability
to measure incident outcomes or assign cause and effect;
inconsistent and potentially inappropriate control for covari-
ates; lack of reporting of appropriate statistical measures
(i.e., use of P values without measures of magnitude or con-
fidence intervals), making it difficult to determine whether
null findings represent true lack of effect or limitations in
power; lack of adjustment for multiple comparisons; lack
of reporting how health outcomes were assessed, particu-
larly whether the questionnaires were presented in
ways that would allow accurate responses by participants
with limited literacy; focus on knowledge rather than
more meaningful health outcomes; and the wide range
of outcomes assessed, making it difficult to compare
studies.
Future Research
Future research can build on previous work to elucidate
better the relationship between literacy and health. Future
studies should examine more closely and rigorously the
factors that mediate the relationship between literacy and
important health outcomes.
For example, investigators should examine the ques-
tion of whether poor reading ability is really the cause of
adverse health outcomes or whether it serves as a marker
for other problems, such as low socioeconomic status, poor
self-efficacy, low trust in medical providers, or impaired
access to care, that are the actual sources of poor health.
Such information is also crucial to designing and testing
future intervention studies.
More prospective cohort studies that measure outcomes
and literacy over time will provide a better understanding
of the relationships among literacy, age, and health out-
comes and the extent to which health status actually affects
literacy.
We also need further development of measurement
techniques for low-literacy populations. Literacy may sys-
tematically affect the quality of data gathered by self-report
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questionnaires,60 perhaps even if they are administered orally.
This may be particularly important when using Likert-type
scales.61 Evaluation of questionnaire responses in light of
other objective measures may help to clarify whether
literacy affects self-report and how to design question-
naires that are valid and consistent across literacy levels.
In addition to these research implications, our findings
have implications for clinicians and medical educators.
Foremost, providers should recognize that low literacy is
associated with a variety of adverse health conditions.
Although we did not explore this issue directly, they should
also know that low literacy is common and, when unrec-
ognized, presents a barrier to effective care. They should
check for understanding, use literacy-independent
teaching methods, and reinforce education over time. The
question of whether specific interventions can mitigate the
effects of low literacy is examined in the full report.7 Our
data do not inform the question of whether providers
should routinely assess literacy, but doing so may help to
target effective interventions.
Conclusion and Implications
Despite the important work ahead of us, the research
on literacy and health has come a long way in the last two
decades. Our systematic review confirms that low literacy
is associated with a range of adverse health outcomes.
Future studies that explore the nature of the literacy-health
relationship are needed; particularly ones that can identify
factors that mediate the relationship and can serve as tar-
gets for future intervention research.
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The authors thank Loraine Monroe and Tammeka Swinson of RTI
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